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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a refrigerating machine oil composition satisfying in 
good balance all of lubricity, refrigerant compatibility, stability to heat/hydrolysis and electrical 
insulation when used together with an HFC refrigerant and a natural refrigerant such as carbon 
dioxide or hydrocarbon. 

SOLUTION: This refrigerating machine oil composition is characterized by containing an alicyclic 
polycarboxylic ester compound obtained using (a) such an alicyclic polycarboxylic acid or a 
derivative thereof as to have an alicyclic ring and two or more carboxy groups which are 
respectively bound to carbon atoms adjacent to each other on the alicyclic ring, (b) a compound 
or a derivative thereof having two or more hydroxy groups, and (c) a compound or a derivative 
thereof having one hydroxy group. 
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tfh^il, (b' ) x^uv^yp-jk ^ptru> 

>^i/^'jp-yk v^xfi/v^'j^-jk v^ptru 

s^a-'O^uyj p-;k sttHcttisoxxyjWb 
»^sa*Wcty»«n«ia. stf (.c ) n-:f$ 

7— Jk h-^C>^7— ;k n -Ai+tt/ —Jk n-^\~ 

7*y-/k n-***y— Jk n-y^-y-;k n- 

x^y-ik i so-^y-ik iso-^y- 
;k i so-^/-ik iso-^?y-ik 2 
-x^jUa+UV— Jk 3, 5, 5- hVjt^fr^lrV- 
y-;k n-7$S-iltn-'\*y-S-)\'t(D^7 r 

£7^up-jk n-^y-iUtn-y^-y-;i/tos 

^7*ji/P-/k n-^y-iUt i s o-^\*-*ty-;u 
tflDS-&7 7 /i/u-;k n -7^y-;ut i s o-<\y& 

;U/\4n^-y-;U<hcDig'&7 7 ;U=l-;k n-7*y-;U<h 

3, 5, 5- h , Jp<^;i/ / \*- , ty-;u^a)ig-&7 7 ;up- 

Jk i so-^/-Jl/(tn-^/-Jl/(!:^7 
;Up-/k i so-^/-il/tn-^/-;l/t© 

a*7*;m— ;k iso-^;-i^n-^y- 

Jl/£<D»Sv T Jl/a-/k i so-^/~;l/in-/t 
y-iUfc©a*7'/U3— ik i so-^y-il/<hn- 

^y-;i/<t^g^z;i/P-;k iso-^y-^ut 

i s o-A^+fy-zUt^S^/l/P-Jk iso-7 

2y-;i/<h i s o-'N^y-;ui:oS'&7 7 ;UP-;k 
i s o-^y-;l/i:2-x^;U^\+ H ty-;l/t^)S-& 
T^UP-ik iso-^y-/l/(!:3, 5, 5-MJy 

^;u^^"ty-;i/tOil'&7 7 ;UP--/k n-^>^y— 
;U < hn-^\=1r+fy-;U<!:^S'&7 7 ;UP-;k n-'O* 
y-;l/tn-^\^y-;Ui:CDS'&7 7 ;l/P-;k n-^ 
>-?y~;l/<!:n-*^^y-/U < hOil-&7 7 ;UP-;k n 

-^>^y-;i/<h n -y^y-yutoS'&T^up-ik 
n -^v^y-yut n -x^y-yut^S'&z/UP- 

;k n-^>^y-;U<t i s o-^V-S-frt?)^ 



T'M/P— ;k n-^<>^y-;Ui: i s o-A^y— ;u 
^(Dg'&T^UP-Jk n-^y$/-;l/(!:2-i^K 

*"9-y-;utoS^7 7 ;bp-;k n -^>$y-;i/i: 
3, 5, 5- h'jy^^^^y-ii/t^s^^up- 
;k i s o-^y^y— n-^+ty— /uttDa^ 

7)\,n— ;k i so-^^y-^tn-^Z-ib 
ttoa'&Z^l/P— ik i s o-^>^y— ;ut n-*£ 
*y-/U£o-S'&7 7 ;UP--;k i so-^y-ii/t 
n-/t/-ii/i:a)S^7;i/3-;k i so-^y 

n -x^y-^ch^OS^^/UP-^k iso-S 

>^y-;i/<k i s o-'s+'tfy— /Ufctaa^T^up— 

;k i s o-^>£y—;l/(L i s o-A^y-;l/tO 
a^ZJl/P-Jk i so-^/-i^2-Ifi^ 

*^y~;i/^^S'&7 7 ;i/P-;k i so-^/-ib 
i3, 5, 5- huy^u^+tf-y-yi/^^s^yup 

-ik Mtftc^-necDxx^iHb^Sfe^S^y^f 
[0 0 3 4] ±E0Hbft» (a) ~ (c) ^it^TlX 
(b) fcte^tt) (c) t&mmtLTte, (a) imc 

1. 0-1. 5Sfi. »*L<tt1. 05-1. 2%m 

[0 0 3 5] <fr&» (b) tft** (c) fc<D^ 

;Uibtt^tcBgS3-*i^fcO)T»S:t^\ SJltt. ft -in 

tftT^&CtfrZ 1 : 9 9 — 9 9 : 1 fl>E5Hfc£££ 

tis ±IB<7>Jttil : 9 9 — 8 0 : 2 OCDSH^fe^eit 
tfjf£L<. 5 : 9 5 — 7 0 : 3 OO^ffllcfc^Zlttf 
cfcU»*L<. 1 0 : 9 0-6 0 :40©gfflcfe^u 

[0036] *awBtc*^*ffiaaia*fflii*iU#>*xx 

xiWb^Wtt. (a) (b) SIf (c) OT 7 

o^attarx*H«T. xx^iMbttWto»aTXtt* 

[0037] *fc, <b*» (a) t LTaeawascs^* 
;u*>^cDfiffi7 7 ;l/P-;l/xx7 z ;U*fflt>^Jl'&, 
L*U4b«» (b) Xli (c) ^LTSSZyUP-iUCDSt 

xxx/u3t«««Kcty*^fc*fr*wia^»ii/* 

>Kxx?iMb^tt*1i«C&«iRriBT*«. 
[0 0 3 8] ±E©xZx;WbE(6tefcW"*XZyjWb 



(7) 



!|#gi2 0 0 2-3 8 1 7 5 



&.fcV}mn&?xxmmft&mztit3; lc\ $fc, Suie 

JSlZf7)l,a-)\,f$.ft(DmmizttLT. 0. 1~1ftfi% 
[0 0 3 9] ±IB©x;*7 ; ;WfcEJSlc£tt£EJ&iSJg(!: 

LTlil 5 0~2 3 O'Ctmmitl. iI5i?3~3 08^ 
[0 0 4 0] XXxlHbElS$S7&* i®$JS>H!S 

mmzT*. mammon. «asa. 3i£&«HS4> 

"KSS8i5aS§tJ:«fey» x * ?i Hb^tt €•«»?■ £ £ £: 

[0 04 1] ±iaoDXX7 ; ;l/'fbSJS^fclNTv 0!l;*.fcf* 
{b^9& (a) £: LT&mitiZ>$ffiti)\'#>Wt&Z>M± 

*<omm#&&?z>tiim*-»\'mti i 2 {its y * b.-? 

<b#4&l (b) iLT<^*ft*fl^totMrT**»»ff 

2«t»*«*» sts£j$«±. as* TtS5£ (a) ~ 

(E) : 

R2-X-R1-X-R2 (A) 
R2-X-r1-X-r1-X-R2 (B) 

Mbi] 

R 1 

X^ ^X (C) 

\ / 

R 1 



Mb 2] 



(D) 



R2-X-R2 (E) 

U RlttflsS* (b) 2 ffi 

[0 0 4 2] ±ESC (A) ~ (E) KfcttSXT'S**! 
T**. C4>£?&m5£-?ftiU#VttaS&LT& 



SLl\ £*lS©4>T- i t»->*P''\*-'*>«!£*f 
± A AM \ * l/> C t 6 <fc U »* L < » •> <7 P -fe >S 

^sao± AtM^ f c t & e <fc y »* 

[0 0 4 3] ±Ki£ (A) ~ (E) lEfc^TRlT'S* 

<b^% (b) tLT®miftz>7mm*2® 

[0 0 4 4] <b#% (b) <kLT2<17 , ;UP-;U*^ 

<Dmmmt2~--\ ot'sscttfij* l<. 2~8t-$ 

-Ik ^UVf'Ja— Jk 1. 3-7*>5>*- Ik 
1. 4-7*>5**-/k **^>yiHfya— iMM) 

[0 0 4 5] 4bM (b) fcLT2ffi7 , ll/3-lU 

©tt***JH/»*ii£» Rl(*Kil5»2-1 0 («ty» 
$L<tt"2~8) % M*flt2~10 (<fc'J»SL<(i2 

~5) ©ffi^UBoasT^sct^s Lt>. 

— ;k h'Jlf 1/>^'J3- Ik fh^I^U^'Ja 

-ik 'osx^uv^yp-ik ^rptru>yyp 
-;k hyrptruvf yzj-ik xh^^ptruv^* 
yp-/k ^v^yptruv^yp-ik -y^risX? 

'Jp-;k hy^UV^'JP-lk rh^^fl/V^ 

ya-ik 'os^uv^yp-ik (^-^v^ 
ii/^yp-/u) . hj Hta-'O^/nrya-iW . 7 1 

;U^y p-iU) ^^b^^STklsafcl&^fcJSatf^ 

[0 0 4 6] ±iB5£ (A) ~ (E) tCfcHtSR2T** 
tiSSti. it^VD (c) £ LT{©S3-*i**&»£ HI 
^■T5<b^!l6^*KS^^f c ^STS5«, R2CD^ 
mmt1~3 0T*&2>Ht&&£L<. 2-2 4T-S5 
Citf <fcy#3:L<, 3~1 8T*fe*Jl«!:tf*e.lJ:»$ 
Ll\ c:a>J:-5&R2£L-ni, T'lU+lUtt. ^lU^rX 

iu-*. ->->P7iu*ius. yiteiii/tnyn^nm. 

7"j-iua. 7 T lU=t i lU7"J-ll/«. y'V-lUT'llz+lUtt 

A^yiU+lU*. ->^P7'lU4 i lUSXJi7 , lU4 i lUv'^P 

[0 0 4 7] R2T'S*n^»©d-5. Zll/^lbSti. 
illfttttDt o T t »«ttcD ©T'£ o T * l\> 
EE^a3~1 8<D7 7 lU+lU»ilLTttx Mft«HCt±m 

ESM*x«#fi9*<D7 , pfcfii/S. 
<o^iu«. simttxti^ttw^v^iu*. n^ttx 



(8) 



<8M2 0 0 2-3 8 1 7 5 



[0 0 4 8] cn6©7';u^usro«fT i t. mmttoT 
4 Jx±<Dt©*4f $ l < , 7%mm&&co 1 

[0 0 4 9] &tc. R2TS3-n^>S©-5-5. ->^P7 
S, ->*P^:7>>Ufi^tfWS*i£!b\ ff& • SQ^ft? 
yl/*jl/->?P7'Jl'*;US<!:l;iu -><7a7)\,*limiz7)l' 

»$Lu. *SU:, 7 7 ;U*;U->^P7 7 ;U*;U»<!:LT 

SiM OiXT<D J l>©tf$j£L.l,\ > 
[0 0 5 0] fl:d* (O tLT±IB (c — I ) 

(c-i i) ©ififfi7 7 ;up-;u©ii-&7 7 ;up-ju^^ 
r*«£» *#sft*<b^i (a) ~ (e) icfcttsR2 
CD5-6 (c - i ) m»icfi3R-rs7';u+;i/»iS^i 

6 $ L < l±ee^S3 ~ 5 0)7 ;U*Jl/«T-££o 
[0 0 5 1] (c- I ) j£#l::ii33fc-r*gEfiti)n~5<D 

6^ei±»Kmtt7';u*;uB*^n^*i»^L^ 0 cod: 
s* i^i/^ tt^«xi±^««tto>^pe;u«, e^ 

#ft?££14©gL£fr5tt i s o-T^l/g. i s o-^ 
[0 0 5 2] ±IBj£ (A) ~ (E) Kfctt£R2 

(c- I i ) j£#fcfi3fc-r*7;u*;u»iS?fi§ 

Kfgi(t6~1 2<D7 7 ;l/*;l/»#$?£L<, kIS7~9 
©7 7 ;b*;US6^«fcy»^ Lt^ S^S6~1 80)7 lb* 



[0053] (c- i i) mmzm&rzBam&e-i 
;us. m^ttxi±»^«©<J-^^;i/». Ets«xt*» 
©Kf->;i/i> amtfixti^mttohyx-vyi/S. s 

^1/*. n-y~;l/Sv n-T r ->;Ug*W*L<. 
tttlffc • DD7k»»^14©Pl3li:^3M*6^6ti i s o 
-'Ny^US, 2-x5 1 ;u^->;i/S. 3. 5, 5-h 

[0 0 5 4] Sfc. 4b&lfa (c) £LT (c-l) 

©T^i/P-zi/Rtf (c-i i) ^©^u^-yi/^fflo 

*t§^ ±IBj£ (A) % (B) % (E) T-SS-ftSffc^ 
%l±^-n^*iTIB ( I ) ~ (I I I ) : 
( I ) m-Htt\,z&l£TZ> 2 0©-SS^;r2T'S* 

n^^yu+yus©-^ (c-i) 

fey. ffe&tf (c — i i ) fEttKfisfc-r^ST-fesix 

xVk (II) IB— ft=l-WZ&&?Z>2-Z>0)-®ftR 

2TS* ti^xx^iUSA^tc ( c - I ) ^icasR-r 

sii-jsi^fii'i, i^i— 5j ; ?4 , ^?s-r*2o©— 

^R2T**n^XX^USAWc (c-l I) J5E# 
tCfiJRf^aTfe^xX^UiiOjl^l. (Ml) 

d) t (2) tfD-s^fc ic^-r^«©t©*a^-r 

[0 0 5 5] *&B.mefcl,NT«:. ±1B ( I ) ~ ( I I 

m - in*»«$Stt©^6^6, (DXtt(iii)? 

[0 0 5 6] fft, ( I I I ) <Dl§^U:fcU>7\ (I) 
£ ( I I ) <t©^&J£Ko^Tfi ! &K$'JKli£^*i\ 

• fip^fiss^tt^js^e, ( i ) t (i i ) 

ltM*«*«»:LT. (I) tfsnmVoKUiZ'&ZZtft 
»SL<, 1 0M«%W±T'feSili:*^<fcy»^ L<x 
1 5 SM%W±T'26^ CctfJSlUyfftK, 2 0 

[0 0 5 7] S-SIC ±IBiC (A) . (BK (E) <D 
R20D5-6. (c- I ) m&CDTfrZl-lMzm&TZRl 

t (c-i i) f$.ftv>7>\'^-Mzm$r? zr2 £<z>ti. 
•^^ct^T-^siitA^ i : 99~99 : 1 nmmiz 
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4#P,§2 0 0 2-3 8 1 7 5 



SfLSfrSUu ±IB©ibtt6 0 : 4 0~9 9 : 1 ©@H 
lc£3C:<!:ffj!?3:L<, 7 0 : 3 0~9 9 : 1 ©SSBtc 

aBsct<j5«fc»j»$ l<x so : 2o~9 9 : icomm 
stfS5ttt*«fcyss-r*a^5W:» ±ia©Jtiii : 

9 9~6 0 : 40O®H(Cfe*Clt3bW$L<. 1:9 
9~5 0 : 5 oroSHK&^cttf^tmSLX. 1 : 
9 9~4 0 : 6oo>mmc&zz.t&m*>&&Li.\ 

[0 0 5 8] *ft9§(cfel"T(i. ±fa©xXx/HbEPS 

iz^zme>ti^it^mt^±im (a) ~ (e) t-s* 
n^t©T'»5H^ ±esc (a) ~ (d) T-m-anz 

lb^©5S©lS£¥&T*JB^Tt><fc<. ±fBi£ 

(a) ~ (e) 7?s*n*{b^©5-e©2aw±<DS 

^«^)l//f>Sizf;Mk^Hii)\ ±isa; (A) ~ 

(d) T*s*n«'fb-&%i©-5s©^-rn i t.-&$-r±!Ba; 

(e) Ta*n*^b^©^T«fiE*n^JS^icii. m 
■&m<tt?$mm%'£t(Dj \5> >xrt& y s? $ iro^cs, - 

[0 0 5 9] Jft, *^£frfrSflS9A»fltt)/l':d?> 

ttixyiWbfHfc^Ea (a) ~ (e) T***nsft; 

^©3^©2aW±©g-&1!&lT i 2S ; 5ll^ Sfb^lSJ© 

(A) :0~10 0mol%, »fL<(i1~9 9mo 
I %, L<(±5~9 5mo I % 

(B) : 0~1 OOmo l%. Jf$L<(i1~90mo 
l%, *6.1CJ?$L<1*2~8 Omo l% 

(C) : 0~1 0 Omo I %, L<«1 ~9 9mo 
I %s *6tCjtf* L<1±5~9 5mo I % 

(D) : 0~1 0 Omo I %* $?£L<t*1 ~9 Omo 
I %s L<1±2~8 Omo I % 

(E) : 0~9 Omo I %* J?$L<li1 ~8 Omo I 
%. *Slc$f$L<«5~7 5mo I %„ 

[0 0 6 0] CtlTli. &j£tt<b LT±fB<b"&% 

(a) . LT±IH<b^l5l (b) . 

(c) % ^^-n-Ftlffl^fci^^WbSlSlco^TSiB^ 

fb£»tt» *©$^*fcfctt*tt*»©*liftff±Efb^ 

% (a) lcda*-r*t.<DT'^t»v 7 7 )l=l-)\'f$ft<DMy& 
&±%Mb&fa (b) (c) lzm*?Z*><D? 

S5I»J» ^tf>©jg:£;£tt:±ta©x;*-r MbKJStc <t * 

icfus-r^BE^^tc 2{i©;&/u<t?*->;i/*£3rr3>55 
wm&miDtixzswt. ±ia{b-&% (b) sif (c) © 

7llzi-)\,t. ©xT.^vHbSJSK.fcySfSffii^ffifcJU 

fiBAji/^v^xx^iUCTk^iPfiaa (*^5as) 



[0 06 1] $fc, iI©J;5lcLT#6tl5Bi^^ffi 
7j;l/<J?>^x7.x;Wb^%)lcfc^Ttts Bi3^a^-t©K 

mwiTizmitkmrntf 1 {ixii^stii^LT^Tta 

[0 0 6 2] *58^©)$3ia)ftffla!KjKfclTSlli^^ 
l^tf, flg^SC^ffi*;U*>MX7.7 1 ;Kb^©^T5^ 

< . 1 0 SS%1X±^WTS CtWUJftK. 30 

fts%j-x±#*r-r s c £ # s ic J: y »* l < . soi 

[0 0 6 3] *lwm>)fr3RW3MBJtMK:fet' k T« ±13© 

*,<fci>jb\ ctiicunxT. #y<j— /uxx^Mfovy 

;k #U bfx^kx-^k #'J7iz;H-t 
;k v"J =i->, #y /<— :7/l/:*nx— 5 1 

[0064] K^*^*r*-&j£-a*iB^-rsJg^©ia 

st±v tm&ftji/tfvttxxxjufcft* 1 oosaa? 
ic^lt. ^-tia^owRftdwrs^aati 5 1 soi 

aSWJtTT 5 ** C t *>W * L < . 10 0 W.M.WU.TT& 
[0 0 6 5] *^©^^54ffl^*!Dli. 

Tz&fStiti&'SmT&titoT&v* ZEizztizzmxit 
<D&mz~t>&mizm^zz\t&-?zz>b\ ^icisut 

[0 0 6 6] *^©^^56©WStt14. M^Mtt^ 

'pfs.< t«b 1 a©y ><b*w*EaT*c£tf»* l 
t\ dti5©yMb^«ix uviXtti'Jvlt7)l> 
»y— ;k /jcyx-5 1 ;l/S7';U=i-;l/<b©xx5 i ;l/fe5 

[0067] M#wir«e>j^.tf. y vtixf^i lt 



(10) 
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- K MJf'>il/*X7i-hs KUr>>x->;l/^X7 
x-K h'JKT5/ib*77i-K h'J h'Jf 
X^x-h, h'Jrh7r>M^7i-K hU-^V 
$f^b*X7i-hs HJ'N+'tfT^i^X^x- 
K hU^T^I/*^7i-K HJ***^^ 

u-;u*;*7x— K ^b^7iz;i//W7i- 

K ^>b-^7i"Ma7i - ; SftU >i 
xxfi^im tyJ+JbT'z'y K*X7x— K 

<y K*X7x- K tysT^/UT 7 ^ K*X7i- 
K *S*9*}VTW K*X7i-K ^yy-yUT 7 

K*X7i- K i/fy;l/7v7 K*X7x- 
K ^y^VxS/^T 7 ^^ K*77i-K t / Ff*> 

7x- K iyf^fS/^^K^i-K * 

77i-K i/*^^f ->Jl/7^y K*Z7i->s 
^y^b-fyUT 7 ^^ K*X7i-K V-J+foTz/v K 

^ri/^T 7 ^^ K*X7x-K z/^ZfTJl/Tzsv K*X 
7x-K ^fil/75/7K/W7i-K vV-;U 
T 7 ^^ Kta7i-hs yr>ib7v"y K*X7x- 
K ^9>f^l/7^y K/ta7x-h, Wt*s)VT 
K*X7x-K .5^hV7 r 5/;U3*5' , > KW7i- 
K yrh7fy;l/7'>7 K*X7x— K 
zsjlTisv K*X7x-K i/'\*-*t7 :: >')l'7i'v 
X7x-h, z?'\Zf99 : y'l\'7z/y K*X7i~h, 5* 
***5 ? S'JU7 7 5/'.y K*X7x- K S^LM'Jl/T'S/ry 
K*77x- htP ; >SxXfJl/0)7 = >St L 

T 7 ^. 7p^7HX ^^UT 7 ^ ^>^ 1 ;l/7 7 H 

5***/W5>* ^lfib7 = X v^Pt^kTH 
v^;U7 7 ^>. ^>fil/7$7x v^+i/yUT 7 

^l/T 7 ^^ h , Jx^;U7 7 ^>x h i ;ynti;U7 7 S>. h 

• 5**PP^nfc:jl/*X7x— K h'J7-->PPlf 
MX7x-h, FiJX^PP7ii;l/*X7x- 

] *X7x- hf ; VllXrJl/t LTti, *J 
^MvX7?^h, y^>f/b*77?<hs 
i/Ma7 7-fK ^7fiktX77^hs 
;U*X7;f*< K $/7zMa7 7<K 5>5r5/JU*X 



3 7 7'-T K ^>7Vi^X7?^ K v KfyJl/*X 
77-fK ^U>ril/*X77-< K ^7x^1/^7 
7^h, ^l/^ta7 7^K h'J^I/*X7 7 
MJ^>fJl/<ra77'fK hy\4^;U*X7 
z-TK h'J^Ma77^K MJ***Jl/*X 
77-fK h i )S-)\'*X7 7"f K h«Jf^Ma7 
7>fK hU*>5 r 5/;k*;*7;p>r K HP KxfiU* 
X77^K h'JtK;l/*X77>T K h'J7iZ/l/ 
,ta77< K h'J^l/yMa77YH?. tf^fS 

[0068] cnsa>u>ft$»***wa>»awiae 
mo&ttmmm) -reaainbP o. 01-5. on 

%. ckyffSKttO. 0 2-3. Oftfio/otfc^cfc? 
[0 0 6 9] *^co^«>4le:fct>Ts *V>m 

-(1 ) 7 x-)l<7 y -> v; Ux - 7- ) U3S x 5/{ 

( 2 ) yji^fr? y s^jux—r ji*x#*5/fl:** 

(3) yys^UxxyjUHxsK+s/fbd* 

(4) 7Uib*+*>7Vfc*» 

(5) T)^)U^z/^>it^ 

(6) BaiStX#*Mb** 

(7) x<K*S/{bI§ffiS^/xX^;l/ 

(8) X#*5Mb»*» 

[0 0 7 0] (1) 7i-i^U'>v ? /l/X"7iHl* 
x-x;UXti TH^fr? x x;kjf y yyjU-r/WJ 

^bfcit. Kiai-i 3cD7 7 ;i/+^s*i ~3«rr 

/H— xik i -^;l/7xXjU^Ui/^Ux-^;k 
sec - x - vjbx-^;k t e r t 
-^Vl/^xxyU^US/^l/X-^k ^yfil/7i- 
jU^Ui/^Ux-^ik ^^ib7i-;b^Uyy/H 
-^;k ^ii / 7ixji/y | Ji/^i/x- r;k 
;l/7ix^ 'J S/v;Ux-^;k 7 x;U^ x x;b^f'J 
v;l/X-x-;k T'>il/7izM U yyjl/X-ril/S/S 

[007 1] (2) 7 7 ;U*;U^ r, J->v;Ux-^;i/Sx^ 

-T^k ^V^/b^U^^l/X-^ik Kxi/^U^'J 
yy;l/X-?ik h V TzsilrW v^Ux— ^/k 

^ Tz/fr? 'J 5/ v7bx-x;k 2-x^;u^\+v;l/^ , J 
s/^ux-^/k **^vyiu^»ja-/n^^ys/^;b 

X-x;k h 'J ^fP-/!/7P/\'7 h i/v?;l/X- 
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x;k ^i ] Jxu h-yi/xh-^'Jv'v^kx-x 

Ik 1. 6-^*^>^*-;k^llv'-;>;kT-x;k 
V/l/ tf h -/kK U 9 >J ->5?;UX-x;k 'J 7)\>* U > 
$ry p-/kE/ 7 'J ->v»;kx-x/k #y zyMf 
U P-Jl/v^'J -> -^ux-xvu^fiy^T-**, 

[0 0 7 2] (3) ^'Ji/^UXXx/UffiX^-Xb^ 
%<tLTti. UttWfcliTiH-flSsS (1) : 

Mb 3] 



(±IBSC (1) «K Rt±^S1~1 8©8?<b*f£«£ 

[0073]±ES(D RtiBE^Sl~1 8©k 
<b!kfisa*S-rjb\ £©«fc5&gHb*f£g<bL-n±. K 
IR»i~i Stf^jU+^g, mm&2~1 8©Z;U^x 
gelSlft5~7©>/-j'P7';U+;U». ee^ifc6~i 
8t07 7 ;u*/i/->?n7 T ;u*;ug. I?ia6~i o©7"J 

-/Wfc. 7 ~ 1 8 vrifeiur y -fum, " mm®. 

7-1 8coyij-i\,Ti\s*)l'm&&mf i Z>1riZ>o zo)tp 
7»;krx;US. 7xx;USSIfEe^ai~40)7';l/*;U 
[0074] -57 'J->v f ;^xxx;^Sx/^^4 i ->'^b•&*!a© t t , 

->v>;l/-2, -yji/^U 
/<>';i-l>, ^f'Ji/^U-t e r t-^^V^X 
-K ^y^jUT^'JU-K ^'J^M^^'JU 

[0 0 7 5] (4) 7'JJl/**->7V(b^tLm 

m<*e*)ici±v 1. 2-x<k+->7.^u>x yj^iir- 

1, 2 U>f tffilST't 5. 

[0 0 7 6] (5) 7;l/+;W*->7>ft^fttLT 

li. UttMfctev i. 2-±**->:?*>v i, 2-x 

1, 2~X#*->'\*+f>. 1.2- 
X#*S"\:7$>. 1, 2 -X#+v3-^2>, 1. 2 
-X^v'/rVs 1, 2-X^*->x»>. 1, 2- 
X7tf*->r>>-r£>. 1, 2-x*^->Kx*>> 1. 

2-I^->h l j7*X 1. 2-I#+VTh77^l 

X 1. 2-X#*->'<>*x:&>, 1. 2-X#*-> 
^^fAX 1. 2-X<K*v"\^x*>, 1, 
1, 2 -x#* *x*J>\ 2-l-f+->/tfA 
X 1. 2-x#*WP^V^##J;ST'#£o 

[0 0 7 7] (6) |g^x<K*Mb^i:LTli. T 
fB-SSS (2) : 

Kb4] 



•5= 

[0078] mmte#**sit&®it LTit. mftmz 

ItfflpLlf. 1. 2-X#*->->?P'\*-y->, 1. 2- 
x^+->->^p^v^>. 3. 4 -x#* P^* 
->;k*x;l/-3. 4-x#+->->^pz\*it>*;U#* 

~>U- K t'X (3, 4-I^*->->-J'P^*->;k5 <: 5 1 
;b) Zv^-K x+v-2. 3 - x ;k1?;Ux 
fcTT. (3. 4 -X^->- 6 ^jUv-^P^s+v 
;k*x;W T'v^-K 2- (7-5t-*t»-t*-><'P 
[4. 1. 0] '\ZT\--3-'()\>) -XtfP (1, 3- 
5. 3' - [7] **+rtf->*P [4. 

1. o] 4— d ' -^f(H^->if 

;U) -1. 2 2 -^^;Uv^p^\++r>, 
4-x#*->x^;u- 1 , 2 -x#*->->-5'P'\++t> 

[0 0 7 9] (7) x^+^bSgEfi^yxXx^tL 
Tl±, MttM^tt.-X^-XbS-tirc^Stl 2-2 0 

oymm.tm.mm. 1 ~ 8 cd^up -ivsuty x y -;k 

Z^+yU^xy-^l/tCOXXxiU^ffll^T'^So 
I^->Xt7 'J V^D^Jk ^\+-v;k ^Z/'JlW 

[0 0 8 0] (8) x<K+-Xb*l«4«!:LTti, JW*i$ 
{b^%^3b^J^T*#«o 

[0081] cti5©x<K*->{b^15s©4'T' i t>. «fcy» 

7 ix;u^u ^-^kx-xyl/^x^+Mb^ 4f y > 
i/;uxxx;u^x?j?+-><b-&*!a. BgHitxtf^-Xb^ 

x#*Mbte&&*yxxx>kbW3: L<, ^y-> 
^HXT;Hi#*-Wt^ Bi3l5£x<K*-><b&%l 
ffJ:y$?3:LU\, 
[0 0 8 2] Ctl6C5X<Jf*->ib^)^*^©^a 

iJD8KD^frS»P) T*©$«#0. 1~5. Oil 
%, <fcy$?£L<ti0. 2~2. 0K*%i:&*<t-5& 
fitDxtf+^b^fclB^^C <btfM£ L0\, 
[0 0 8 3] ^fc, ±iB'J>{b^SlfX/1?+'>fb^ll 

* 2 aiX±«f « lt t <fc l> s: t li^iiT-feSo 
[0 0 8 4] *5lc*5l^;:fctT^^>6$M^tltcM 

<tUii53l<D^^»^l)PS'J, ^Jillf^- tert-7f 

ju-p— Jk fc*X7iy-;UA@©7xy-;u 

^<3D^bRS±giJx 7iz;l/-a-t7f;l/75X N. 
N-->" (2-t7f/W -p-7irUV-77=>fC 
T 7 = >&05&lbRSitSlL v-?* U >^ffi& v ^O««B5± 
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2p («>4i:^iB^iPaiJ©^H-SS*) T'#3:L<»i1 

[0085] *«^«3im}tt»tm<oiti»jsB«icn 

3£*ft&l^i>\ 4 0°acfctt*lS*figtf#£L<te3~ 
5 0 0mm2/s, «fcU»* L<144~4 0 OmmV 
s. fltfc&SL<l*5~3 0Omm2/siT5Cttf 

t 5 **. i ooticfcttaiirtflgttJffS: L<t*i 

~5 0mmVs> «fcU»*L<t±1. 5~4 OmmV 
s. gt,ff$L<li2~3 0mm2/si:-rsc:i:*i ? T' 

[0 0 8 6] *S^O^ajft»^%l©*afila 
*tttt(CRUe«tlftt^i^ )WL<tt1. oxi olio 

•cmOh tyffSKttl. 0X1 012O- cmtt 
i, 6t>#SL<te1. 0X1 013O- cmfiLt&rs 

t>3tt«Si»±:tt» J I S C 2 10 1 TOMM* 
iftHK&S&j (c*ttLTl!£Lfc2 5°CT-©0 [O • c 

m] ***r*. 

[0 0 8 7] SSlc, *fgE©J$£«>4fflJ®fe©*#^ 

#$1X1*2 0 0 ppmWT, «fcy»*L<«1 0 0 p 
pmJ-XT. fifc#$L<t*5 0ppmJXT.t 

[0088] a-SKSfc, 4:^ia>^aRa»beaM4)£ 

T^SM^BftSBiTSft* ffSKttO. 1 
mgKOH/g«T« ,fcySJ£L<l*0. 0 5mgKO 

ffitli. J I S K 2 50 1 nsjigfiatfiBji-a- 
*fQffiMS^^J laWLTJBELfti [mgKOH/ 

g] *»*■*-«. 

[0 0 8 9] ?5lt*fcs **W©)fra?«aMMEHW>R 

«>. jf$L<«1 0 0 p pmJ-XT. «fcy»*L<tt5 0 
p prnJiCFfTSCfciPT**. fefcx *fSJEtefcl/> 
Tx K^tli. J I S K 2 2 7 2 rj^iiRtfSJiS 
0 D a©K#Mmc8itI$t#5t!&73;£j Ic^SaLTDSLfc 

d [ppm] 

[0090] *mm<D>$w&&i&&<to*m^zy$&mz 



#7 '>S5^«x-xiU3R^«gazf-i«kgS5^<b*lS 

[0 0 9 1] HFC^tLm KtS5l~3. »s 
L<«1 ~2©/W KP7;U*n»-#>^Ptf6ti 

^<*»U:fiffil^tfs 5>7/U*n**> (HFC- 3 
2) . h'J7;U*a^^> (HFC-2 3) . 
MPI^y (HFC-12 5) « 1, 1. 2. 2-5 1 
h^^^^PX'StV (HFC-134) , 1. 1. 1. 
2-f (-57;l/*Pl^> (HFC-1 34a) » 1. 
1. 1-h'J7^*Dl*> (HFC-143a), 
1. 1-77MOI^> (HFC-152a) SfflH 
FC, Xl±CftS©2^±©a£%lSFii ? 3*tfStlSo 

3b\ ffil^lfHFC- 3 2*14; HFC- 2 3*14; HF 
C-1 3 4a*K4; HFC-1 25*14; HFC-1 3 
4a/HFC-3 2=6 0~80SI%/4 0~2 0l 
a%©S-&%; HFC-32/HFC-1 2 5 = 4 0~ 
-7 0 li%/6 0 ~ 3 0 tt%g>2£4M : HFC-1 2 
5/HFC-1 4 3 a = 4 0~6 0H%/6 0~40 
KS%0>Sd4fe: HFC-1 34a/HFC-32/H 
F C — 1 2 5 = 6 0 Sfi%/ 3 0 »&%/ 1 0 St«%© 

HFC-1 34a/HFC-32/HFC-1 
25=40~70li%/1 S~3 5li%/5~4 0 
SS%©S^%: HFC-1 25/HFC-1 34a/ 
HFC-1 4 3 a = 3 5~5 5gS%/l~1 5lt% 
/ 4 0 ~ 6 0 M%0>££ftetf&g L^ffll t LTWf 

SrSKMttMKWu HFC-134a/HFC 
-3 2=7 0/3 0ll%©I^ft; HFC-32/H 
FC-1 25 = 60/4 081%©S#* ; H F C - 3 
2/HFC-1 2 5 = 5 0/5 0li%©-l^* (R4 
10A) ; HFC-32/HFC-1 25=45/55 
Si%©g^ft (R4 10B) ;HFC-12 5/HF 
C-143a = 5 0/5 Olfi%0)S^» (R 5 0 7 
C) ; HFC-32/HFC-1 25/HFC-1 34 
a =3 0/1 0/6 0RtK«a^l; HFC- 3 2/ 
HFC-1 25 /HFC-1 34a=2 3/25/52 
MS%4>Sft* (R407C) ;HFC-32/HFC 
-12 5/HFC-134a=25/1 5/6 0ii% 
©I^fil (R40 7E) ; HFC-1 2 5/H FC-1 
3 4a/HFC-1 43a=44/4/52«l%©g 
dtt (R4 04A) etftftfStl^ 

tfSft*. CC?, K<k*^«<t LT(*. 2 5°C, 1 

fH8M~5, »$L<li1~4C7JWX -V^PT'yU 
7';U^>XteC*lS©a-&'i$!lT&So JlttttW* 

x^u>. xs>. yptruv. 7p 
ax i/foT'a/ty, -fv7?x ->fP7 

* * -> p yp / c *i e © 2 aw±©g 
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[0 0 9 2] *B^*3HHMB&tt& ^8 

£J® 1 0 0 «aSPlC» LT5S3l*15aff *?$ L < l± 1 ~ 5 
0 0S483* «feU»^ L<l±2~4 0 0SfigeTa5*o 
[0 0 9 3] *«B0)MMtifeej&ttli« *©®h./i:S 

gtbmiBiT'ziv. jsassK 



[0 0 9 4] *^^J%^a|-»fflS!RD«SfjHCffi^5C 

[0095] msmt LTii, 7»3Mt»«RMrr«ttn 

[0 0 9 6] =E— ?&(DWW%m5'X : rl±tinT°&Z>& 
my < t LTtt* »7Xgg* 5 0 °CJ-X±«D^S14 

y^xTvvy-fi^ m&mzitmxis #y x^ u> 
^u:?£u-k #y:7*uvyu7*u— k 

izb>-tt;l/7?-f K\ dfiJi-T^x-f/I/^l-X 
#'Jx^U>:*-:7*U-K #'J v*S K-fS K» #U-f 

^-r-^tLTiix #^xe&sgi 2o°cw±ox^-y 

tftBLfcx*-/ jUtt«**T L < ffll^ 6*1 



5 KtrTJIK* tf'JT'H Kf£ K£±Jf K»3Lfct>© 
(AI/EI), ^'JXX^U^TSIC iK'J?* K-T 

= Ks±®tc«sufct.© (ai/pe) ^*mf s*i 

[0 0 9 7] KJgSlCfciSrsSaSaii: LTti. $fflft£ 
3. 3^-V^XhP-AJ-XT. 2 5°C<Dg£&2fX#E2 
5 0mmHg^fctt*BeK^7.i!SyR^a<)\ 1. 0%&L 

nX^>BSW «*) §a0)iSp o D *XH-9, XH- 
10, XH-11, XH-6 0 0^6^fStlSo 
[0098] 

imma wt, nffieyRi/Jt^jicfey^^rort^ 

[0 0 9 9] Hfigfli) 1 ~ 1 4RIfJt^filJ 1 -2 
HfifcGdl ~1 4&tfit3£0!l1 ~2tcJ>^T(i> J-XTKin 

-rs-as^fips'j^. ^-*i^nsi ~4tc^riH^Jt<t 

•;i©14tt (4 0°CRtfi o 0°ct;-i5tt£iM£S* 

(ffi) £S 1 ~4lC^t"o 

[0 10 0] (BMB»«2jJl/#:/»xX^;l/fl:£*) 
Hffie<J1~1 4Kfc^Ttes <b£*5l (a) , (b) Rtf 

(c) ( (c- I) Stf (c- I I) J8#) fcLT, T 

&<D<t^m*& 1 ~ 3 K;*-ris^itT«^"n#sn£fl£ 
^iC^ffi*;u#>^xxxyHb^%i*ffl^fco ffl 
l>fcflf3I^ffi;&/Utf>KxXx;U«l^*l i t, ±IE5£ 
(A) ~ (E) TaTTtlS^^a^WrstCDTSo 

tco &mtemizisv&t&vi) (a) ~ (e) ammzm 

1 ~ 3 ic^f o S1~3^. E (c-l. c- 

I) l±<b-&% (E) O2O<0R2*i<i±lt (c- I) mat 

SJl5a>7 7 ;u*;uST*a65 i t.(7). e (c - i , c - i i ) 

l±<b&*&) (E) ©20©R2<7)-5^— (c-l) fig 
^ffijRO^U^UgT'feyffi^ (c-l I) fiE»^3R 
0)7 7 ^+;U*T'S*«Dt©v E (c-l I. c-l I) 
Itit^n (E) ©20©R2*^t (c-l I) 

[0 10 1] Ib^l (a) 

a - 1 : 4-v-7n^\+-ti>- 1 , 2-~stjjW>M 
a -2 : i. 2-*s</n'\*V>*Jt»\>#>& 
ib-SMi (b) 

b-1 : x^UV-Jfyzi-^ 
b-2 : ^□tfU>^yn-;l/ 
b-3 : v^^P^U>yyzi-;U 
b-4 : ^fU^'J^-zl/ 
jb#^ (c-l) 

c — I — 1 : is o -^T-yUT'rto— /U 
jbtl (c-l I) 

c-l 1-1 : 2-x^;U's*-y-y— ^1/ 
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c-l 1-2:3, 5. S-h t J**-fl^*VS—tt'. 
[0 10 2] (*-©fft<D*>*) 
S>41 : 'O^x'jT.'J 2-x^;U^\*-t> 
W3LZI3, 5. s-hy^^u^-tvuoig^e (S 
£jt : 50/50) zm^Tmznz 

to&m^te vmsfrm.- 900. x^;u»<t^;i/ 

mtO^lbit : 7/1) 

S>44 : 4-->-5>P'v£-fe>- 1 . 2 — 5?ail/<J?>ffi£ 

1 s o-^y-iUtfcfBl^TfiSll^xXx/Uo 
[0 10 3] (^fiDSiJ) 

jfciQS'Ji :?U->5?;U-2. 2— ;?;><3 1 7^:?l-5'*yx- 
h 
•;3El>^SlJ2 : 5/*n'\*-fe>**>' K 
iSiPSiJ 3 : h U U >>;U*7.7 1 - h. 
[0104] SgfifcflJ 1 ~ 1 4 Riflk^J 1 ~ 2 <D 

[0105] osmtoft&mm) xmt lth f c 

-1 3 4aX(4R4 1 OA (HFC-32/HFC-1 

2 5 = 5 0/5 0«S%tDS^%l) fcJBt^T* J I S- 
K - 2 2 1 1 r^gsiiifij © r^{g,!:©«Seii£^ 

i->+;. )£«®4 0alc«LT:&M!|Sl;fc1 0q£IE-&U 2 



0 "Cfr S - 7 0 °C$T'^'* IcSS^Tlf . 
LfcSSfc^SLfc. ?f5tlfceS*S1~4lC^-r o 
ftfe, g1~4<*>, r<-7 0j 14-7 O'CST'SS* 

T>2 0J uaXHttiBS (2 0°C) icfc^TStic^gi 

xi*s>§tf jienfcz: -t^sr. 

[0 10 6] (ftHftttttlfi) J I S-C-2 1 0 1 

[0107] (m • m*.-HM&mmwi) <sm*.#mz 

5 0 0 p p mtc^Lfcim>i 9 0 g h * 

KfPIK U HFC134aJ%«(10g (f& ffl. 

yyUaoDSSS) £iJD*.T«&aLfd£v 17 5*CT'3J1F^ 

1 ~ 4 lC5^f o 

[0108] ($7i1?fetil8) ASTM D 2670 
"FALEX WEAR TEST" tCPS&LT* SCft 
>SiSST 0 0°C(D^#TT'v IteLSS^I 50 1 b?5 
S©T^1»?fofc^ 2 50 I b^fi©Tl::2B#F^|£ 

1 ~ 4 lc*nf » 
[0 10 9] 

[^1] 





SBfc« 1 




£fttt3 




££OT5 


ftifft 




10O 


100 


too 


100 


100 






(a) 


i-l 


100 


100 


100 


100 


100 




a-2 












<b) 


b-1 


15 


20 










b-2 






15 








b-3 








15 


15 


b-4 












<c-0 


c-1-l 


70 


60 


35 


35 


35 


(cHI) 


c-iM 






35 


33 J 




cHK2 










35 


f§f£ 

[mom] 


(A) 


14 


IB 


a 


15 


10 


CB) 


3 


9 


20 


8 


7 


(C) 


30 


30 


28 


22 


25 


(D) 


e 


9 




3 


1 


(E> 


ECcHc-l) 


47 


34 


6 


20 


16 


ECc-lcHI) 






27 


23 


26 


ECc-Q.cHI) 






11 


19 


15 




IXfffl [molK] 


















&ifi2 












SB 3 
























[roo!*] 














35*0*12 












saw 3 














fmrnVcl 




38.6 


70.9 


56.3 


44.1 


62.3 




100*C 


4.7 


6.4 


6.4 


5.6 


6.9 




0.00 


0.00 


0.00 


0.00 


0.00 


ra 


HFC-134t 


<-70 


<-70 


-42 


-30 


-41 


R410A 


<-70 


<-70 


-23 


2 


-31 


O -cm3 


2.7 x 10" 


3.1 x 10 w 


1.2X10 13 


3JX10 18 


4.6X10' 8 


S»'»7K^»SSt$Kttaro±Hffi [mgKOH/g] 


0.94 


0.85 


. 0.19 


0.32 


0.38 




24 


22 


25 


19 


18 



[0 110] 



[a 2] 
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100 


100 


100 


100 


99.5 






(a) 


a-1 


- 


- 


- 


100 


100 


■-2 


too 


100 


100 


— 


— 


(b) 


b-1 


- 


- 


— 


— 


20 


b-2 


- 


- 


- 


- 




b-3 


ID 


15 


10 


~ 


- 


b-4 


- 


- 


- 


15 


— 


(c-0 


c-M 


52 


35 


40 


35 


60 


<c-ll) 


c-IM 


2B 


- 


- 


35 


- 


C-IK2 




35 


40 


* 


- 


CA)-CE)C0 
[mo!K] 


(A) 


8 


12 


6 


13 


18 


(8) 


3 


7 


4 


6 


9 


(C) 


17 


21 


IB 


20 


30 


(D) 


- 


2 


- 


- 


B 


(E> 


ECe-Lc-O 


38 


11 


27 


13 


34 


E(c-lc-ll) 


24 


26 


2B 


15 




ECe-O.eHl) 


10 


21 


15 


23 






ft» 1 


- 


- 


- 


— 


— 


*jfi2 












&ifi3 




































0.5 


SffiW 2 












S11HH3 












mum 


[mmVtl 


40-C 


26.3 


60.4 


360 


45.9 


70.1 




-ioo*c - 


4.1 


6.B 


5.1 


5.8 


63 


£BHB[m«KOH/ff] 


0.00 


0.00 


0.00 


0.00 


0.00 


ra 


HFC- 134a 


-64 


-51 


-51 


-19 


<-70 


R410A 


-40 


-32 


-28 


5 


<-70 


t*«»CTCO -cm] 


2.8 X10* 3 


4.4X10" 


4.5X10 1 ' 


1.3 X 10 ,a 


3.0X10'° 




0.29 


0.34 


0.5S 


0.63 


0.00 




28 


24 


25 


22 


22 



[0 111] [S3] 



SfifiE 


ISii it £ miJ /UtfVK-X Air /Ht "frtt [ mol%] 


99.5 


98.5 


50 


50 




tftft 


(a) 


a-1 


100 


100 


100 


100 




a-2 










(b) 


b-1 










b-2 






15 




b-3 


15 


15 




15 


b-4 










(c-0 


c-M 


35 


35 


35 


35 


(e-ll) 


c-U-1 


35 


35 


35 




c-U-2 






35 




(A) - (E) 


(A) 


15 
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